Hypercoagulability in patients with type 2 diabetes mellitus detected by a thrombin generation assay.
Diabetes is a risk factor for the development of atherothrombosis and venous thromboembolism (VTE). We investigated whether plasma from patients with type 2 diabetes has an imbalance of pro- versus anti-coagulation resulting in hypercoagulability despite normal conventional coagulation tests. We analyzed blood samples from 60 patients with type 2 diabetes and 60 gender- and age-matched healthy subjects (controls) for the levels of pro- and anti-coagulant factors, for thrombin generation and for the numbers of cell-derived circulating microparticles bearing such pro-coagulant triggers as tissue factor and negatively charged phospholipids. The levels of pro- or anti-coagulants as measured with conventional coagulation tests or single factor measurements were similar to those of the control population. In contrast, the median (range) of the height of the thrombin peak (taken as an index of thrombin generation) was higher in patients [205 nM (126-352)] than controls [151 nM (41-289)], P < 0.001. The median numbers of circulating microparticles were higher for patients [5,041/μl (1,821-13,132)] than for controls [1,753/μl (554-13,308)], P < 0.001 and their values were correlated with the height of the thrombin peak (ρ = 0.66, P < 0.001). In conclusion, plasma from patients with type 2 diabetes possesses an imbalance of pro- versus anti-coagulation resulting in hypercoagulability that can be detected by thrombin generation tests, but not by the measurement of the single pro- or anti-coagulant factors. This hypercoagulability is associated with increased numbers of circulating microparticles bearing endogenous pro-coagulant triggers. These findings might explain the relatively high risk of atherothrombosis and VTE described in these patients.